A 65 year old male retired farmer presented with an inability to fully straighten the ring finger and little finger of his right hand. This had progressed over the past two years and he had recently noticed a "rope like" swelling in his palm. He had no history of trauma and no medical history of note, except that he had smoked until 10 years earlier and had a 90 pack year history. His father had a similar deformity.
Answers

What is the most likely diagnosis? Short answer
Dupuytren's disease.
Long answer
The most likely diagnosis is Dupuytren's disease.
1 This is a fibroproliferative disease of the palmar fascia, which can lead to permanent flexion contractures of affected digits.
Dupuytren's disease mainly affects older men of northern European descent. Prevalence ranges from 0.6% to 31.6% in general populations in Western countries and increases with age. 2 The disease has a strong genetic component, which had been attributed to an autosomal dominant gene of variable penetrance, although it is now thought to be a complex disorder involving many genes. 3 A more aggressive form of the disease (Dupuytren's diathesis) is characterised by a positive family history, disease onset under 40 years of age, the presence of ectopic areas of fibromatosis, and bilateral disease that particularly affects the radial digits. 4 Ectopic fibromatoses may be seen on the knuckle pads of the hand (Garrod's pads), the plantar surface of the foot (Ledderhose disease), and the penis (Peyronie's disease).
Trauma was initially thought to be the causative factor, but it is now known that there are many causes. 5 Most cases occur in isolation, but there are some associations. Five per cent of patients with Dupuytren's disease have diabetes, and in these patients the disease may be caused by increased collagen production and microangiopathy. 6 Patients with Dupuytren's disease are more likely to have epilepsy when compared with the general population, 7 perhaps as a result of a genetic linkage between the two conditions or chronic barbiturate use (or both). Chronic alcohol intake, not liver disease, is also associated with Dupuytren's disease. 8 Smoking is also implicated (Dupuytren's disease is three times more common in smokers) probably as a result of microvascular changes over time. 9 An association between trauma or manual work and Dupuytren's disease has also been proposed. 10 Studies have been inconsistent, with those proposing a link suggesting that fibrils within the collagen rupture with repetitive or severe trauma. 2 In both the acute and chronic situations, in genetically predisposed people, a period of swelling and immobilisation is the likely cause.
The pathophysiology of Dupuytren's disease is complex. Three stages of contracture formation have been outlined-proliferative, involutional, and residual. 11 Aberrant fibroblast proliferation and increased deposition of type 3 collagen in the palmar fascia are key causative factors throughout this process. 11 12 Disease associated fibroblasts initially show no purposeful arrangement, but in the involution stage they align along tension lines. In the residual phase the tissue is largely acellular with decreased amounts of type 3 collagen. 13 Upregulation of growth factors, particularly transforming growth factor β, and oxygen radicals associated with local ischaemia, have also been implicated in the disease process. 14 15 2. What are the presenting signs of this condition?
Short answer
Palpable palmar pitting and nodules, which progress to cords that cause flexion contractures of the small joints of the hand.
Long answer
Dupuytren's disease has a wide spectrum of presenting signs. Disease is usually bilateral, starting proximally in the palm before affecting the phalanges. The ring finger is most commonly affected, followed by the little finger, thumb, middle finger, and lastly the index finger. Initially, a palmar nodule-a firm mass commonly attached to the palmar fascia and overlying skin-develops. 16 There may be associated skin pitting as the skin becomes attached to the underlying fascia. As the disease progresses a palpable cord extending from the palm to the digit is evident. It becomes harder and more prominent with time and can cause a flexion contracture of both metacarpophalangeal and proximal interphalangeal joints.
Patients may present at any stage of the disease process. Some present with a nodule in the palm with no functional deficit, whereas others wait until the contracture seriously limits their activities. The presence of a hard nodule at the volar aspect of the metacarpophalangeal joint, which is attached to the overlying skin and does not move when the fingers move, is almost diagnostic. It is important to document the details of the digits affected, the presence of palmar pitting or nodules, and the degree, if any, of contracture at each joint. A goniometer is a useful tool for accurately measuring contractures. The other hand and digits, the dorsum of the knuckles, and the soles of feet should also be checked for nodules to help identify Dupuytren's diathesis.
What is the differential diagnosis? Short answer
Inclusion cyst, ganglion, trigger finger, camptodactyly, trauma, and soft tissue sarcoma.
Long answer
The differential diagnosis is broad but usually easily navigated. Inclusion cysts and ganglions can be differentiated by careful examination because they both move freely beneath the overlying skin. In advanced cases of trigger finger, the patient may not be able to correct the flexion deformity, but the patient's history should identify previous pain and triggering, which will differentiate this condition from Dupuytren's disease. Camptodactyly is a congenital condition in which a proximal interphalangeal joint flexion contracture develops during early childhood or adolescence. History of early onset with the absence of a nodule or cord differentiates camptodactyly from Dupuytren's disease. Flexion contractures due to trauma, arthritis, or diabetes can mimic Dupuytren's disease. A history of trauma, involvement of all digits, and absence of nodules with loss of proximal interphalangeal joint extension can help differentiate these different conditions, respectively. Epithelioid sarcoma is the most common soft tissue sarcoma in the hand and presents as an innocuous nodule in the palm. 17 Atypical multifocal nodules, ulceration of the lesion, or proximal spread to involve flexor tendons should alert the clinician to this alternative diagnosis. Rapid referral is warranted.
What are the surgical options? Short answer
Fasciotomy (closed or open), fasciectomy (segmental, limited, or radical), and dermofasciectomy aimed at correcting the flexion deformities are the main surgical treatments.
Long answer
The aim of surgery is to release any contracture, straighten the finger, and improve hand function. Although surgery can straighten the finger, it will never cure the disease because of the genetic component in its pathophysiology. Indications for surgical intervention are a metacarpophalangeal joint flexion contracture of 30°or more or any proximal interphalangeal joint contracture with a history of progression. 18 A functional way to test this is the "table top test," in which patient with a contracture of 30°or more will be unable to place the palm of the hand flat on a table with the fingers extended. At this level of contracture patients may have functional problems, such as the fingers catching when putting their hands in their pockets.
Surgery becomes more difficult with more severe contractures, and many techniques have been described. The specific technique should be chosen with the level of disease in mind, but is also largely operator dependant. Fasciotomy is a procedure where an incision is made through the diseased fascia, without excision, releasing the contracture and separating the ends of the cords so that contractile forces are prevented. Fasciectomy describes the excision of diseased fascia. Fasciectomy may be segmental, limited, or radical. Dermofasciectomy involves the excision of diseased skin in cases where the skin is severely affected.
Surgical techniques for fasciotomy can be divided into open or closed methods. Closed or percutaneous needle fasciotomy involves the division of a small portion of the cord with a needle without definite skin incisions being made. The needle disrupts the diseased cord and allows the contracture to be corrected. This technique has the advantage of earlier wound healing and return to work, with similar corrections of deformity at six weeks to that seen with limited fasciectomy. 19 However the early benefit is transient, with a five year recurrence rate of 85% versus 21% with limited fasciectomy. 20 With open fasciotomy, an incision is made through a small portion of diseased fascia. The open technique has the benefit of visualisation, which reduces the risk of digital nerve injury.
Segmental fasciectomy involves the excision of a portion (usually 1-2 cm) of diseased fascia, using a small incision to allow correction of the contracture. 21 22 Five year contracture correction is comparable to that of limited fasciectomy. 23 Limited fasciectomy is the most commonly performed procedure for Dupuytren's disease. It involves the excision of all diseased fascia and numerous incisions may be needed to expose all of the diseased tissue and identify the neurovascular bundles. It offers low recurrence rates, with safe exposure of the neurovascular bundles. 2 20 24 A variety of surgical approaches can be used to gain access to the diseased fascia. A Bruner incision is a zig zag incision where the apex of the incision is placed at the flexor creases to avoid a linear scar, which may itself cause a scar contracture at joint level. A Skoog-type incision is a longitudinal incision with Z-plastys incorporated to rearrange the wound so that the scar is transverse in the flexor creases. A Z-plasty is a procedure in which two triangular flaps are created at either side of the longitudinal incision and then transposed, thereby increasing the length of the wound and placing it in the flexor crease. Recurrence rates of 12-73% have been reported with limited fasciectomy. This wide range can be explained by the lack of a common definition of recurrence, with definitions ranging from recurrence of palpable disease to recurrence of the previous level of contraction. 24 Radical fasciectomy, where all the normal fascia is excised in addition to the diseased fascia, has fallen out of favour because it requires more extensive incisions and longer recovery times, without resulting in a decrease in recurrence. 25 Dermofasciectomy involves the excision of the affected skin as well as the underlying diseased fascia. The defect can be left open at palmar level and allowed to heal by secondary intention (McCash technique) or reconstructed with a full thickness skin graft. 26 The destructive nature of excising the involved skin is weighed against the advantage of a very low recurrence rate of Dupuytren's disease when a full thickness skin graft is used. This technique is therefore advocated for those with severe skin involvement, particularly young patients, or recurrent disease. 27 The McCash technique may be considered in older patients with severe chronic contractures. In addition, digital amputation may be the treatment of choice in cases where the contractures are chronic and not amenable to surgical correction.
Fat grafting is a novel surgical technique that has shown promising early results in Dupuytren's disease. 28 It has been used extensively in other areas to soften scar tissue. Extensive needle fasciotomies are combined with fat grafting to achieve a supple subcutaneous fat pad in the palm and digit and thus separate the diseased fascia from the overlying skin. A role for fat grafting in Dupuytren's disease is supported by the finding that the contractile function of the myofibroblast is inhibited by adipose derived stem cells. 29 Longer term data on this technique are awaited.
Surgery for Dupuytren's disease is now essentially a day case procedure. Wounds are closed with absorbable or non-absorbable sutures. Sutures are removed at 10-14 days. The hand is placed in a bulky dressing, or dressing and splint, with the fingers extended. Patients are advised to move within the confines of the dressing over the first few days. The bulky dressing is removed during the first five days and the patient seen by a physiotherapist who will recommend a range of movement exercises and an occupational therapist who will fit a lightweight splint. This splint can be used at night for the first four to six months to maintain extension. Patients are informed that the operation is only the first step and that the input of the hand therapists is vital to ensuring a successful outcome.
Are there non-surgical options? Short answer
Yes. Recent innovation has resulted in the use of a collagenase injection to break down the diseased collagen that is causing contracture. Early evidence shows that recurrence rates are similar to those of surgery at three years.
Long answer
Until recently there was little evidence for any non-surgical intervention in the treatment of Dupuytren's disease. Steroid injections have been used but they seem to be useful only for the symptomatic relief of painful nodules in people not suitable for surgery. Radiotherapy can stop disease progression in early disease but it is not widely used. 30 Use of collagenase Clostridium histolyticum is an exciting new development in the management of Dupuytren's disease. 31 Collagenase digests the collagen that causes the contracture. It is injected into the diseased cord and the patient returns 24 hours later to have the finger manipulated under local anaesthetic ( fig  2) . Recurrence rates at one and three years are thought to be comparable with surgical treatment, although no study has directly compared collagenase treatment with any specific surgical intervention. [31] [32] [33] A single joint was treated with collagenase at any one time in initial studies, but it is now apparent that two joints can be successfully treated, despite an increase in complications such as pruritus, skin breakage, and lymphadenopathy. 34 Tendon ruptures, a complication that is very rare with open techniques, have also been noted. 31 32 Recovery time is shorter than for surgery and treatment costs are lower owing to shorter hospital stay and fewer outpatient visits, with estimated savings of 33-250%. 35 36 Collagenase treatment is still in its infancy, however, and long term outcome data are needed to allow accurate comparison between this treatment and established surgical interventions. This patient had a full range of movement at one week follow-up and had no recurrent contracture at six months. He did, however, have residual palpable disease overlying his proximal phalanx, which will be monitored in the future
Patient outcome
Our patient had complete correction of the contractures affecting the metacarpophalangeal and proximal interphalangeal joints (fig 3) . Because the overlying skin was affected a dermofasciectomy was performed. A full thickness skin graft was secured over the resulting defect. The full thickness skin graft healed completely within two weeks and he attained a full Dupuytren's disease illustrates how our understanding of a condition evolves, from its original anatomical presentation to our current understanding of the disease process and biomolecular causes, with subsequent evolution of treatment strategies aimed at offering patients earlier treatment and a more sustained return to hand function.
